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(54) FLAME-RETARD ANT POLYCARBONATE RESIN COMPOSITION WITH EXCELLENT LIGHT 
REFLECTIVITY AND LIGHT REFLECTIVE PLATE MADE THEREFROM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition suitable for light reflective plates having high light reflectivity 
and good mechanical properties, flame retardancy, moldability and appearance, and to obtain a light reflective plate by molding 
the above composition. 

SOLUTION: This composition is characterized by comprising (A) 100 pts.wt. of a polycarbonate resin, (B) 5-25 pts.wt. of 
titanium oxide, (C) 0.01-3 pts.wt. of a polyorganohydrogensiloxane, (D) 0.5-10 pts.wt. of an epoxy-modified elastomer, (E) 1-20 
pts.wt. of a flame retardant, and (F) 0.01-2 pts.wt. of a anti-dripping agent. This composition has high light reflectivity and flame 
retardancy, and excels in thermal stability in its molding, mechanical strength and appearance as well because the molecular 
weight drop of the polycarbonate resin is suppressed, therefore is suitable for light reflective plates particularly for liquid crystal 
displays. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] polycarbonate resin -- (-- A --) 100 - a weight - the section -- titanium oxide - (-- B --) - five 25 -- a weight 

— the section - polyorgano - hydrogen - a siloxane - (— C --) -- 0.01 three a weight - the section - epoxy -- 

denaturation — an elastomer — (-- D --) — 0.5 ten — a weight ~ the section — a flame retarder — (— E — ) — one 20 

[Claim 2] The fire-resistant polycarbonate resin constituent with which an epoxy denaturation elastomer (D) has a 
0. 1 -5-micrometer diameter of a primary particle, and the core section excelled [ glycidyl methacrylate ] in poly alkyl acrylate and 
the shell section at the light reflex nature according to claim 1 which is the acrylic rubber of the core/shell structure which is 
polymethylmethacrylate by which conversion was carried out partially. 

[Claim 3] The fire-resistant polycarbonate resin constituent excellent in the light reflex nature according to claim 1 whose flame 
retarder (E) is the carbonate oligomer which makes tetrabromobisphenol A a subject. 

[Claim 4] The fire-resistant polycarbonate resin constituent the dropping inhibitor (F) excelled [ constituent ] in 1 million or more 
molecular weight at the light reflex nature according to claim 1 which is the polytetrafluoroethylene of 100 micrometers or more 
of diameters of an aggregated particle. 

[Claim 5] The fire-resistant polycarbonate resin constituent excellent in the light reflex nature according to claim 1 whose flame 
retarder (E) is the phosphorus system compound shown in the following general formula (1). 
[Formula 1] General formula (1) 




(R 2 )m 2 



a resorcinol, bisphenol A, and a hydroquinone are expressed, and R1-R4, and ml-m4 are the alkyl group of carbon numbers 1-3, 
and the integer of 0-2, respectively, and the same the inside X of a formula, - or you may differ and n expresses the integer of 1-5 
[Claim 6] The fire-resistant polycarbonate resin constituent excellent in the light reflex nature according to claim 5 whose X in 
the general formula (1) of a flame retarder (E) is a resorcinol 

[Claim 7] The light reflex board which it comes to fabricate from the fire-resistant polycarbonate resin constituent excellent in 
light reflex nature given in any of a claim 1 - a claim 6 they are. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the light reflex board which it comes to fabricate from the fire-resistant 
polycarbonate resin constituent excellent in the light reflex nature with which titanium oxide, the pblyorgano hydrogen siloxane, 
the epoxy denaturation elastomer, the flame retarder, and the dropping inhibitor were blended, and this constituent. The resin 
constituent concerning this invention is suitable for reflecting plates, such as a liquid crystal display, from excelling in light reflex 
nature and excelling also in the thermal stability at the time of fabrication, a mechanical strength, fire retardancy, and appearance 
further. 
[0002] 

[Description of the Prior Art] Conventionally, titanium oxide is blended with polycarbonate resin, white degree is raised, and the 
method of giving optical concealment nature and raising light reflex nature is examined. However, when the loadings of titanium 
oxide increased, there was a trouble of inducing decomposition of polycarbonate resin under a heating-at-high-temperature 
condition, by the chemical active spots, such as water of crystallization which exists in the front face, consequently, yellowing of 
polycarbonate resin - the rise of a degree and the fall of molecular weight occurred and performances, such as not only light 
reflex performance degradation but a mechanical strength and fire retardancy, and the problem that the moldability of a resin 
constituent was also spoiled further arose An appearance of the light reflex board with which it is satisfied of the performance 
demanded in the commercial scene enough from such a background was desired. 

[0003] How to blend a polyorgano hydrogen siloxane as a method of solving the above-mentioned trouble, in case titanium oxide 
is blended with polycarbonate resin (JP,63-26140,B), Surface treatment of the method (JP,4-202476,A) of blending with 
polycarbonate resin the titanium oxide by which surface treatment was carried out by the specific polyorganosiloxane, the method 
(JP,7-258554,A) of blending with polycarbonate resin the specific titanium oxide by which surface treatment was carried out by 
the polyorgano hydrogen siloxane, and the titanium oxide is carried out to alkyl alkoxysilane and/or an amino ** silane coupling 
agent by the polyorgano hydrogen siloxane, and the method (JP,9-12853,A) of blending with polycarbonate resin with a specific 
elastomer etc. is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although a certain grade suppresses decomposition of polycarbonate resin 
as for any method, the improvement of a light reflex property, a mechanical characteristic, fire retardancy, etc. has come to fill 
completely the commercial-scene needs as a light reflex board rather than is necessarily enough. The purpose of this invention is 
to offer the light reflex board which it comes to fabricate from the suitable polycarbonate resin constituent for the light reflex 
board possessing a high light reflex property, a mechanical characteristic and fire retardancy, and good good moldability and 
appearance, and the constituent concerned. 
[0005] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that the above-mentioned purpose should be attained, 
this invention persons find out that the above-mentioned purpose is attained by polycarbonate resin by carrying out the amount 
combination of specification of titanium oxide, a polyorgano hydrogen siloxane, an elastomer, a flame retarder, and the dropping 
inhibitor, and came to complete this invention. 

[0006] namely, this invention - the polycarbonate resin (A) 100 weight section and titanium oxide (B)5-25 - a weight ~ the 
section - the polyorgano hydrogen siloxane (C) 0.01 - 3 weight sections, and epoxy denaturation (elastomer D) 0.5-10 - a 

weight - the section - a flame retarder - (-- E --) - one 20 - a weight - the section - and - dropping - an inhibitor - (-- 

F --) - 0.01 two - a weight - the section - from - a bird clapper - the feature - ** - carrying out - a light reflex - a 

sex - having excelled - fire retardancy ~ polycarbonate resin - a constituent - and - this - a resin - a constituent - fabricating 
— having - becoming - a light reflex - a board - providing — a thing < 

[0007] The polycarbonate resin (A) used for this invention is a polymer obtained by the ester-interchange method to which the 
phosgene method to which various dihydroxy diaryl compounds and phosgenes are made to react or a dihydroxy diaryl compound, 
and carbonates, such as diphenyl carbonate, are made to react, and the polycarbonate resin manufactured from 2 and 2-screw 
(4-hydroxyphenyl) propane (bisphenol A) is mentioned as a typical thing. 

[0008] As the above-mentioned dihydroxy diaryl compound Besides bisphenol A, screw (4-hydroxyphenyl) methane, 1 and 
1 -screw (4-hydroxyphenyl) ethane, 2, and 2-screw (4-hydroxyphenyl) butane, 2 and 2-screw (4-hydroxyphenyl) octane, a screw 
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(4-hydroxyphenyl) phenylmethane, 2 and 2-screw (4-hydroxyphenyl-3-methylphenyl) propane, 1 and 1 -screw (the 

4- hydroxy-3-third buthylphenyl) propane, 2 and 2-screw (4-hydroxy-3-BUROMO phenyl) propane, 2, and 2-screw (4-hydroxy-3, 

5- dibromo phenyl) propane, The screw (hydroxy aryl) alkanes like 2 and 2-screw (4-hydroxy-3, 5-dichlorophenyl) propane The 
screw (hydroxy aryl) cycloalkanes like 1 and 1 -screw (4-hydroxyphenyl) cyclopentane, 1, and 1 -screw (4-hydroxyphenyl) 
cyclohexane 4 and 4'-dihydroxy diphenyl-ether, 4, and 4'-dihydroxy -3, dihydroxy diaryl ether like a 3'-dimethyl diphenyl ether, 
The dihydroxy diaryl sulfides like a 4 and 4'-dihydroxydiphenyl sulfide 4 and 4'-dihydroxydiphenyl sulfoxide, 4, and 4'-dihydroxy 
-3 and the dihydroxy diaryl sulfoxides like a 3'-dimethyl diphenyl sulfoxide The dihydroxy diaryl sulfones like 4 and 4'-dihydroxy 
diphenylsulfone, 4, and 4'-dihydroxy -3 and 3 '-dimethyl diphenylsulfone are mentioned. 

[0009] these are independent - or it is used by two or more kinds, mixing You may use piperazine, JIPIPERIJIRU hydroquinone, 
resorcinol, 4, and 4'-dihydroxydiphenyl etc., mixing other than these. 

[0010] Furthermore, you may carry out mixed use of the phenolic compound more than trivalent, as indicated below to be the 
above-mentioned dihydroxy aryl compound. 

[001 1] As a phenol more than trivalent, it is phloroglucine, 4, and 6-dimethyl. - 2, 4, a 6-tree (4-hydroxyphenyl)-heptene, 2, 4, 

6- dimethyl - 2, 4, a 6-tree (4-hydroxyphenyl)-heptane, A 1 , 3, 5-tree (4-hydroxyphenyl)-benzole, 1 and 1 , 1 -tree 
(4-hydroxyphenyl)-ethane and 2, and 2-screw-[4 and 4-(4 and 4'-dihydroxydiphenyl)-cyclohexyl]-propane etc. is mentioned. 
[0012] the viscosity average molecular weight of polycarbonate resin (A) - usually - 10000-100000 - it is 15000 to 35000 or 
less preferably It faces manufacturing this polycarbonate resin (A), and a molecular weight modifier, a catalyst, etc. can be used if 
needed. 

[001 3] Although the titanium oxide (B) used in this invention is not limited by the manufacture method, the crystal structure, or 
the particle diameter, it is titanium oxide manufactured by the chlorine method, and what takes a rutile type crystalline form is 
desirable. Furthermore, what is coated with the coupling agent of inorganic systems, such as an alumina and/or a silica, is used 
suitably. Although the particle diameter of the titanium oxide generally used as a pigment is 0. 1-0.5 micrometers, a particle 
diameter may use a less than 0. 1 -micrometer thing. 

[0014] The compound which methil hydrogen polysiloxane, methyl hydrogen poly cyclosiloxane, etc. were mentioned, and was 
especially chosen from the composition unit of following general formula (2) - (4) as a polyorgano hydrogen siloxane (C) used for 
this invention is desirable. 
[0015] General formula (2) 
[Formula 2] 
(R) a (H) b S i 4 . a - b 

2 

(The monovalent hydrocarbon group in which R does not include an aliphatic unsaturation, and a are [ 0.1-1.0, and (a+b of 
1.00-2.10b) ] 2.00-2.67 among a formula.) 
[0016] General formula (3) 
[Formula 3] 



Si - o 

I 



V 



11 



CII 3 CII, 

I I 

H 3 C — Si— II 3 C — Si - O — 

I I 

CHj C II 

i i 

II- S i - ii- Si — o — 

I I 

C)l 3 , Xtt CL1, 

i^t>i£tf*l., n|±l -ft 0 (1 <n*&&T'hZ>„) 

[0017] General formula (4) 
[Formula 4] 
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[0018] When polyorgano hydrogen siloxanes other than these are used, the molecular weight fall of polycarbonate resin and the 
rise of the degree of yellow may be seen at the time of melting kneading under an elevated temperature, or generating of a lot of 
gas, the silver streak to mold goods, etc. may occur at the time of a fabricating operation. 

[001 9] The aforementioned titanium oxide (B) and a polyorgano hydrogen siloxane (C) can also be blended with direct 
polycarbonate resin (A) in the state as it is. Moreover, before blending with polycarbonate resin (X), surface treatment of the 
titanium oxide (B) may once be carried out by the polyorgano hydrogen siloxane (C), and this may be blended with polycarbonate 
resin (A). 

[0020] as the method of the aforementioned surface treatment - wet and dry type - you may use which method As a wet method, 
titanium oxide (B) is added to the mixed solution of a polyorgano hydrogen siloxane (C) and a low boiling point solvent, and the 
method of performing deliquoring processing etc. is mentioned after stirring this. Then, you may heat-treat at the temperature of 
further 1 20-200 degrees C. As a dry process, the method of carrying out mixed stirring processing of a polyorgano hydrogen 
siloxane (C) and the titanium oxide (B) with mixed equipments, such as a super mixer, a Henschel mixer, and a V type tumbler, 
etc. is mentioned. In this case, you may heat-treat on 120-200-degree C temperature conditions. 

[0021] As an epoxy denaturation elastomer (D) used in this invention, the acrylic rubber by which ,epoxy denaturation was carried 
out is mentioned. Especially, it has a 0. 1-5 -micrometer diameter of a primary particle, and the acrylic rubber of the core/shell 
structure whose core sections are poly alkyl acrylate and polymethylmethacrylate by which conversion was carried out partially 
the shell section ] at glycidyl methacrylate is used suitably. In this invention, it is not made to remain for the shock performance of 
an epoxy denaturation elastomer (D) of a resin constituent to improve, and also has the effect of suppressing the rise of melting 
kneading under an elevated temperature, and the degree of yellow of the polycarbonate resin at the time of a fabricating operation 
(A), and making a light reflex performance improving. 

[0022] As a flame retarder (E) used in this invention, an organic halogen system flame retarder, a sulfonic-acid metal salt 
compound, a silicone system flame retarder, the Lynn system flame retarder, etc. are mentioned, for example. The condensed type 
phosphoric-ester system flame retarder which especially uses the organic halogen system flame retarder whose polymerization 
degree which makes tetrabromobisphenol A a subject is the carbonate oligomer of 2-25, and a resorcinol is used suitably. 
[0023] As a dropping inhibitor (F) used in this invention, what forms fibril-like structure in polycarbonate resin (A) is good, for 
example, a polytetrafluoroethylene, tetrafluoroethylene system copolymers (for example, a tetrafluoroethylene / 
hexafluoropropylene copolymer), partial fluorine-ized polymer as shown in U.S. Pat. No. 4379910, the polycarbonate 
manufactured from a fluorine-ized diphenol are mentioned. The polytetrafluoroethylene which has the fibril organization potency 
of 100 micrometers or more of diameters of an aggregated particle with 1 million or more molecular weight is especially used 
suitably. 

[0024] The polycarbonate resin constituent of this invention Polycarbonate resin (A), Titanium oxide (B), a polyorgano hydrogen 
siloxane (C), an epoxy denaturation elastomer (D), a flame retarder ~ (-- E --) - and ~ dropping - an inhibitor - (-- F --) - from 

- constituting - having - composition - a ratio - (- A --) -- 100 - a weight - the section - per -- (-- B --) five 25 - a 

weight - the section - (-- C --) - 0.01 three - a weight « the section - (- D --) - 0.5 ten - a weight - 

[0025] The loadings of the amount of transmitted lights of titanium oxide (B) increase under in 5 weight sections, and a high light 
reflex performance is not obtained. Moreover, it becomes [ if 25 weight sections are exceeded, the molecular weight fall of 
polycarbonate resin (A) and the fall of an impact strength will be seen, or ] easy to generate gas burning and a silver streak at 
mold goods and is not desirable. It is the range of 9 - 16 weight section more preferably. 

[0026] Since the rise of the degree of yellow according to the molecular weight fall of polycarbonate resin (A) the time of melting 
kneading of the resin constituent in an elevated temperature since it becomes inadequate [ under the 0.01 weight section ] 
inactivating [ of the active spot on the front face of titanium oxide (B) ] the loadings of a polyorgano hydrogen siloxane (C) takes 
place, light reflex performance degradation and the fall of the impact strength of a resin constituent are caused from things or 
fault, - a silver streak is seen to mold goods - occurs, it is not desirable. Moreover, since a non-melt occurs, the fall of an impact 
strength will be seen, the molecular weight fall of polycarbonate resin (A) will become large or fault, like the amount of 
generation of gas at the time of fabrication increases will occur in order that a melting resin may slip a screw top at the time of 
melting kneading of a resin constituent if the loadings of a polyorgano hydrogen siloxane (C) exceed 3 weight sections, it is not 
desirable. It is the range of 0.03 - 2 weight section more suitably. 



3 of 8 



1/28/03 4:45 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



[0027] Improvement in a shock performance is not found, but under the 0.5 weight section of the improvement effect of a light 
reflex performance is [ the loadings of an epoxy denaturation elastomer (D) ] also inadequate, and they are not desirable. 
Moreover, if 10 weight sections are exceeded, it becomes impossible for the rigidity of mold goods to fall or to attain V-0 of 
UL94 also about fire retardancy, and is not suitable as a material of a light reflex board. It is the range of 2 - 6 weight section 
more suitably. 

[0028] In under 1 weight section, fire-resistant improving becomes inadequate, it becomes difficult to attain V-0 of UL94 
demanded of the light reflex board, and a flame retarder (E) is not desirable. Moreover, if 20 weight sections are exceeded, the 
fall of the impact strength of a resin constituent becomes remarkable and is not desirable. It is the range of 5 - 1 5 weight section 
more suitably. 

[0029] With the fire-resistant level of a target resin constituent, loadings differ, and loadings follow a dropping inhibitor (F) on 
increasing, and fire-resistant level's improves. In under the 0.01 weight section, since it becomes difficult for dripping to occur at 
the time of combustion since dropping prevention ability is small, and to attain V-0 of UL94, loadings are not desirable. 
Moreover, if 2 weight sections are exceeded, since it does not accept, but aggravation of the appearance of mold goods and 
generating of a silver streak come to be seen conversely and the shock performance of a resin constituent also falls, the 
remarkable improvement effect of fire-resistant level is not desirable. It is the range of 0. 1 - 1 weight section more suitably. 
[0030] Especially a limit does not have mixed sequence in the mixed method row of each component of above-mentioned (A) - 
(F), it mixes in a mixed method in it by the well-known mixer, for example, a tumbler, the ribbon blender, the high speed mixer, 
etc., and after mixing only package simultaneous mixture of each above-mentioned component, or a specific component as mixed 
sequence in the method and the row which carries out melting kneading by one shaft or the twin screw extruder and which 
pelletizes, the method of carrying out addition mixture in the component which At this time, you may carry out injection addition 
of a part of titanium oxide (B) and other components from the feed mouth in the middle of an extruder. Moreover, beforehand, the 
remaining components may be added and a part of component may be pelletized, after carrying out melting kneading, mixture 
and. 

[0031] Furthermore, you may blend reinforcements, such as the thermostabilizer of a well-known additive, for example, a release 
agent, an ultraviolet ray absorbent, a stain pigment, a fluorescent brightener, an organic-metal salt, a phosphite system, and a 
phosphoric-ester system, the antioxidant of a HINDA phenol system, an antistatic agent, a glass fiber, a glass powder, glass 
flakes, whiskers (a potassium-titanate whisker, boric-acid aluminum whisker, etc.), and a carbon fiber, if needed at the time of 
mixture. 
[0032] 

[Example] Although an example explains this invention concretely below, this invention is not restricted to these examples. In 
addition, the "section" is based on weight criteria. 
[0033] (Examples 1-9 and examples 1 - 1 3 of comparison) 

- After mixing with a tumbler based on the rate of a compounding ratio which shows each combination component of the 
manufacture polycarbonate resin of a resin constituent pellet, titanium oxide, a polyorgano hydrogen siloxane, an epoxy 
denaturation elastomer, a flame retarder, and a dropping inhibitor in Table 1 - 4, it kneaded in this direction twin-screw-extruder 
of the melting temperature of 250 degrees C, and 37mm of diameters of a screw ]' (KTX[ by Kobe steel, Ltd. ]- 37), and various 
pellets were obtained. 

[0034] The detail of the used various combination components is as follows. 

- Polycarbonate resin of the viscosity average molecular weight 20500 compounded from polycarbonate resin bisphenol A and 
the phosgene (caliber 200-13 by the Sumitomo Dow- Jones company) 

Melt flow rate = 13g / 10 minutes (based on 300 degrees C, 1.2kg, and ASTMD-1238) 

- The rutile type titanium dioxide manufactured by the titanium oxide chlorine method (RTC[ by the tie oxide company ]- 30, 
particle size : 0.2-0.3 micrometers) 

- KF99 (viscosity : 20 cSt, 25 degrees C) by polyorgano hydrogen siloxane Shin-Etsu Chemical Co., Ltd., or Dow Corning Toray 
Silicone SHI 107 (30cSt, 25 degrees C) 

- Palaloid EXL23 14 (epoxy denaturation, a core / shell-mold acrylic rubber) by epoxy denaturation elastomer Kureha Chemical 
Industry Co., Ltd. 

- The core / shell-mold acrylic rubber by which epoxy denaturation is not carried out were used for acrylic elastomer comparison. 
(Palaloid EXL23 1 3 by Kureha Chemical Industry Co., Ltd.) 

- Carbonate oligomer which makes flame-retarder tetrabromobisphenol A a subject (BC52 made from great REKUSU) 
Condensed type phosphoric ester (the ADEKA stub FP 500: 1 by Asahi Denka Kogyo K.K., 3-phenylene screw (dixylenyl 
phosphate)) 

- Dropping inhibitor polytetrafluoroethylene (Fluon CD 076 by the Asahi glass company) 
(Molecular weight : 4 million, the diameter of an aggregated particle : 475 micrometers) 

[0035] - test-method profit **** various pellets were used, with the lOOt injection molding machine (J100 E-C5) by the 
Japanese-made steel company, with the melting temperature of 300 degrees C, the various test pieces described below were 
created and each examination was presented 

[0036] - The three-step with light reflex nature length [ of 90mm ] and a width of face of 40mm plate (thickness 3, 2 or 
lmm)-like test piece was created, and Y value in the wavelength per portion with a thickness of 1mm of 400-800nm was 
measured with the spectrophotometer (Murakami color technical research center CMS-35SP). That from which Y value becomes 
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92% or more was considered as success. 

[0037] - According to the UL94 vertical-firing examining method which inflammable U.S. Underwriters Laboratories (UL) 

defines, the combustion test was performed using the test piece with a length of 127mm, a width of face [ of 12.7mm ], and a 

thickness of 1 .6mm. That from which fire-resistant level is set to V-0 of UL94 was considered as success. 

[0038] - Shock resistance ASTM Based on D-256, Izod impactive strength with a notch was measured in the room temperature. 

The thickness of a test piece is 3.2mm. The numeric value considered 35 or more kg-cm/cm as success. 

[0039] - Flexural rigidity ASTM Based on D-792, flexural rigidity was measured at the room temperature using hauling and the 

bending tester (UCTmade from A&D- 1 T). The thickness of a test piece is 6.4mm. The numeric value considered two or more 

22000 kg/cm as success. 

[0040] - The three-step with appearance length [ of a test piece / of 90mm ] and a width of face of 40mm plate (thickness 3, 2 or 
lmm)-like test piece was created, the front face was observed by viewing, and existence, such as a silver streak and gas burning, 
was investigated. (O: - nothing and x:owner ** are expressed) 

[0041] - a melt-flow-rate profit **** pellet - using - ASTM Based on D-1238, the melt flow rate (300 degrees C and 1 .2kg) 
was measured using the product made from an Oriental energy machine (semi auto melt indexer). (Unit : g / 10 minutes) 
Polycarbonate resin has caused decomposition and the fall of the molecular weight expresses the large thing, so that a numeric 
value is large. 20g / 10 minutes or less were considered as success. 
[0042] The result of each examination item was summarized in Table 1 - 4. 
[0043] 
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Polyorgano hydrogen siloxane *1 : KF99 (viscosity : 20 cSt, 25 degrees C) by Shin-Etsu Chemical Co., Ltd. 
Polyorgano hydrogen siloxane *2: Dow Corning Toray Silicone SHI 107 (viscosity : 30 cSt, 25 degrees C) 
Flame-retarder *3: Carbonate oligomer which makes tetrabromobisphenol A a subject (BC52 made from great REKUSU) 
[0044] That (examples 1-9) with which the loadings of each combination component are satisfied of the range of default value 
showed fire retardancy with V-0 (UL94) high grade while showing the outstanding light reflex nature, shock resistance, flexural 
rigidity, and appearance as shown in Table 1 and 4. Moreover, the rise of a melt flow rate, i.e., the molecular weight fall of 
polycarbonate resin, is suppressed. 
[0045] 

[Table 2] Composition and the evaluation result of a resin constituent. 
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Polyorgano hydrogen siloxane *1 : KF99 (viscosity : 20 cSt, 25 degrees C) by Shin-Etsu Chemical Co., Ltd. 
Flame-retarder *3: Carbonate oligomer which makes tetrabromobisphenol A a subject (BC52 made from great REKUSU) 
[0046] 



[Table 3] Composition and the evaluation result of a resin constituent. 
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Polyorgano hydrogen siloxane *1 : KF99 (viscosity : 20 cSt, 25 degrees C) by Shin-Etsu Chemical Co., Ltd. 
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Flame-retarder *3: Carbonate oligomer which makes tetrabromobisphenol A a subject (BC52 made from great REKUSU) 
[0047] 



[Table 4] Composition and the evaluation result of a resin constituent. 
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Polyorgano hydrogen siloxane *1 : KF99 (viscosity : 20 cSt, 25 degrees C) by Shin-Etsu Chemical Co., Ltd. 
Flame-retarder *4: Condensed type phosphoric ester (the ADEKA stub FP 500: 1 by Asahi Denka Kogyo K.K., 3-phenylene 
screw (dixylenyl phosphate)) 

[0048] As shown in Tables 2-4, what does not satisfy the default value range of the loadings of the indispensable component of 
this invention and each combination component (examples 1-13 of comparison) has the fault, respectively. Specifically, when the 
loadings of - titanium oxide: titanium oxide exceed default value (example 1 of comparison), although light reflex nature is 
excellent, the rise of a melt flow rate, i.e., the molecular weight fall of polycarbonate resin, takes place, and shock resistance, 
appearance, and fire retardancy fall. On the other hand, when there are few loadings of titanium oxide than default value (example 
2 of comparison), light reflex nature is inferior. 

[0049] - Polyorgano hydrogen siloxane : when the loadings of a polyorgano hydrogen siloxane exceed default value (example 3 of 
comparison), while the rise of a melt flow rate, i.e., the molecular weight fall of polycarbonate resin, takes place and shock 
resistance, appearance, and fire retardancy fall, light reflex nature also falls, on the other hand, shock resistance is good when 
there are few loadings of a polyorgano hydrogen siloxane than default value (example 4 of comparison) ~ also becoming - other 
physical properties (light reflex nature, appearance, a fire-resistant fall, rise of a melt flow rate) fall 

[0050] - Epoxy denaturation elastomer : when the loadings of an epoxy denaturation elastomer exceed default value (example 6 of 
comparison), flexural rigidity and fire retardancy fall. On the other hand, when there are few loadings of an epoxy denaturation 
elastomer than default value (example 5 of comparison), light reflex nature and shock resistance fall, when it replaced with an 
epoxy denaturation elastomer (example 1) and the acrylic rubber by which epoxy denaturation is not carried out was blended 
(example 7 of comparison), the fall of light reflex nature saw, and was stopped and it had not resulted by the level with which 
practical use is presented 

[0051] - Flame retarder : when there were few loadings of a flame retarder than default value (examples 8 and 12 of comparison), 
the fire-resistant fall was accepted. On the other hand, when there were more loadings of a flame retarder than default value 
(examples 9 and 13 of comparison), the shock-proof fall was accepted. 

[0052] - Dropping inhibitor : when there were few loadings of a dropping inhibitor than default value (example 10 of 
comparison), the fire-resistant fall was accepted. On the other hand, when there were more loadings of a dropping inhibitor than 
default value (example 1 1 of comparison), the fall of shock resistance and appearance was accepted. 
[0053] 

[Effect of the Invention] Since it excels in light reflex nature and fire retardancy and the molecular weight fall of polycarbonate 
resin is suppressed further, the polycarbonate resin constituent concerning this invention is suitable for reflecting plates, such as a 
liquid crystal display, from excelling also in the thermal stability at the time of fabrication, a mechanical strength, and appearance. 
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